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(54) Hydraulic system for wheeled loader 

(57) An hydraulic system for a wheeled loader com- 
prising a loader arm assembly (1 6) which carries a work- 
ing implement (1 8) and which is connected to the body 
(10) and which is movable between raised and lowered 
positions by means of a hydraulic ram (20) means and 
in which a hydraulic accumulator (30) is connected to 
the hydraulic ram means wherein the loader arm assem- 
bly (1 6) is connected at, or adjacent to, the rear end ( 1 5) 
thereof to the body (1 0) at, or adjacent to, the rear end 
thereof so that the loader arm assembly extends for- 
wardly whereby, in a lowered position of the loader arm 
assembly, the working implement (18) is disposed in 
front of the body wherein each chamber (25,26) of the 
hydraulic ram means (20) is connected to a selection 
valve means (40) adapted to feed fluid under pressure 
to one chamber of the ram means and to receive fluid 
at a lower pressure from the other chamber of the ram 
means in order to raise the loader arm assembly or to 
feed fluid under pressure to said other chamber of the 



ram means and receive fluid at a lower pressure from 
said one chamber of the ram means to lower the loader 
arm assembly, first (32) and second (33) control valves 
each of which is movable between a first position in 
which passage of hydraulic fluid therethrough is pre- 
vented in one or both directions respectively to a second 
position in which passage of hydraulic fluid therethrough 
is permitted, said first control valve (32) means being 
connected between said first chamber (25) and said ac- 
cumulator (30) and said second valve means (33) being 
connected between said second chamber (26) and a 
low pressure region (35) and there being a check valve 
(39) connected between the first chamber (25) and the 
selection valve means (40) such that the check valve 
(39) is normally closed to prevent fluid under pressure 
passing from said first chamber (25) to the selection 
valve means (40) and having hydraulic fluid responsive 
means (41) to open said check valve and there being 
means to connect said hydraulic fluid pressure means 
to said second chamber so as to open the check valve. 
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Description 

Description of Invention 

[0001 ] This invention relates to a hydraulic system for 
a wheeled loader having a loader arm assembly which 
carries a working implement and in which the loader arm 
assembly is connected to the body and which is mova- 
ble between raised and lowered positions by means of 
a hydraulic ram means. 

[0002] It is known to improve the ride of such a 
wheeled loader by connecting an hydraulic accumulator 
into the hydraulic hose which feeds hydraulic fluid into 
said ram means to raise the loader arm assembly. As a 
result when the wheeled loader is travelling across a 
site, or when travelling along a road, at speed the loader 
arm assembly is suspended In spring manner by the ac- 
cumulator and so the wheeled loader Is able to travel 
with less pilch and bounce than would otherwise have 
been the case. 

[0003] However, such a ride improvement system has 
not been provided hitherto in a loader vehicle compris- 
ing a loader arm assembly connected at, or adjacent to, 
the rear end of the assembly to the body at, or adjacent 
to, the rear end of the body so that the loader arm as- 
sembly extends forwardly whereby, in a lowered posi- 
tion of the arm assembly, the working implement is dis- 
posed in front of the body. Such a vehicle is provided 
with a hose burst check valve. 

[0004] According to the present we provide an hy- 
draulic system for a wheeled loader having a loader arm 
assembly which carries a working implement and which 
is connected to the body and which is movable between 
raised and lowered positions by means of a hydraulic 
ram means and in which a hydraulic accumulator is con- 
nected to the hydraulic ram means wherein the loader 
arm assembly is connected at, or adjacent to, the rear 
end thereof to the body at, or adjacent to, the rear end 
thereof so that the loader arm assembly extends for- 
wardly whereby, in a lowered position of the loader arm 
assembly, the working implement is disposed in front of 
the body wherein each chamber of the hydraulic ram 
means is connected to a selection valve means adapted 
to feed fluid under pressure to one chamber of the ram 
means and to receive fluid at a lower pressure from the 
other chamber of the ram means in order to raise the 
loader arm assembly or to feed fluid under pressure to 
said other chamber of the ram means and receive fluid 
at a lower pressure from said one chamber of the ram 
means to lower the loader arm assembly, first and sec- 
ond control valves each of which is movable between a 
first position in which passage of hydraulic fluid there- 
through is prevented in one or both directions respec- 
tively to a second position in which passage of hydraulic 
fluid therethrough is permittted, said first control valve 
means being connected between said first chamberand 
said accumulator and said second control valve means 
being connected between said second chamber and a 
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low pressure region and there being a check valve con- 
nected between the first chamber and the selection 
valve means such that the check valve is normally 
closed to prevent fluid under pressure passing from said 

5 first chamber to the selection valve means and having 
hydraulic fluid responsive means to open said check 
valve and there being means to connect said hydraulic 
fluid pressure means to said second chamber so as to 
open the check valve. 

10 [0005] The selection valve may be manually opera- 
ble. 

[0006] The control valves may be electrically operat- 
ed solenoid valves to which current is supplied by a 
manually operable switch means to cause operation of 

is said ride improvement means when said valves are po- 
sitioned to permit passage of hydraulic fluid. 
[0007] The selection valve may be provided with a 
switch means to sense the position of the selection valve 
to close said second control valve when the boom is low- 

20 ered and said control valves are open. 

[0008] The accumulator and the control valves and 
the check valves may be mounted directly on the ram. 
[0009] At least one of said accumulator, solenoid 
valves, check valves and connecting pipework may be 

25 made in metal, preferably steel. 

[0010] Said check valve may be a hose burst check 
valve. 

[001 1 ] Said one chamber may be disposed on the op- 
posite side of the valve to the piston rod and said other 
30 chamber may be an annular chamber surrounding said 
piston rod. 

[0012] An example of the invention will now be de- 
scribed with reference to the accompanying drawings 
wherein: 

35 

Figure 1 is a side view of a vehicle according to the 
invention, 

Figure 2 is a diagrammatic circuit diagram showing 
the flow of hydraulic fluid and valve positions in nor- 
40 mal operation of the vehicle during lifting of the arm, 
Figure 3 is a view similar to that of Figure 2 but 
showing normal operation during lowering of the 
arm, 

Figure 4 is a view similar to that of Figure 2 but 
^5 showing a travel position of the vehicle with the ride 
Improvement means engaged, 
Figure 5 is a view similar to that of Figure 4 but 
showing a boom lift position and ride improvement 
means engaged. 

50 

[0013] Figure 6 is a view similar to that of Figure 4 but 
showing flow of fluid in a boom lower position with the 
ride improvement means engaged. 
[0014] Referring to the drawings, a wheeled loader 
55 vehicle comprises a body 1 0 supported, in conventional 
manner, on two pairs of front and rear wheels 11, 12 
each of which is steerable and each of which is driven 
by a suitable transmission and differential means from 
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an engine which may be disposed as desired on the ve- 
hicle. The body 10 has a rear end 13 and a front end 14. 
A loader arm assembly 1 6, at a position adjacent its rear 
end, is pivotally mounted to the body 10 adjacent the 
rear end 13 of the body, about an axis 15. The loader 
, arm assembly 1 6 in the present example, is a two part 
boom having an outer part 16a, within which is tele- 
scoped an inner part 16b and which parts are slidable 
relative to each other by hydraulic ram means so as to 
provide an extendible loader arm assembly. If desired 
the vehicle may have a two or more part boom or an un- 
extendible single part boom. 

[0015] At the front end of the boom assembly 16 is a 
downwardly extending nose part 1 7 by which a working 
implement 18 is releasably carried in conventional man- 
ner. If desired, the working implement 1 8 may be a pair 
of lifting tines as shown or may be a bucket or any other 
suitable working Implement. 

[0016] The loader arm assembly may be connected 
to the body at or adjacent the rear thereof, by any suit- 
able pivot means disposed at or adjacent the rear of the 
loader arm assembly. 

[001 7] The loader arm assembly 1 6 is pivotable about 
the axis 1 5 between raised and lowered positions. In the 
lowered position working implement 18 is disposed in 
front of the vehicle front end 1 4. The loader arm assem- 
bly 16 is movable between said raised and lowered po- 
sitions by a ram assembly 20, which in the present ex- 
ample comprises a single ram. The ram assembly 20, 
in conventional manner, comprises a cylinder part 21 
and a piston rod 22. The piston rod 22 is connected at 
one end to a bracket 23 depending downwardly from the 
underside of the part 16a of the lowered arm assembly 
by means of a pivot pin 24a whilst the cylinder 21 is con- 
nected, at its lower end, by a pivot pin 24b to a part of 
the body 1 0. Obviously extension and retraction of the 
piston rod 22 from the cylinder 21 causes pivotal raising 
and lowering of the arm assembly 16. 
[0018] Within the cylinder 21 is a first chamber 25, on 
one side of the piston 27, which is of cylindrical config- 
uration and a second chamber 26 on the opposite side 
of the piston 27, see Figures 2 to 5, to the first chamber 
25 and which is of annular configuration in cross section. 
Mounted on the cylinder 21 is a conventional accumu- 
lator means 30 made of, in the present example, steel 
and connected by a pipe 31 to a first control valve 32. 
A second control valve 33 is connected by a line 34 com- 
prising flexible hoses and/or rigid pipes to an hydraulic 
reservoir or other low pressure area 35. 
[0019] Each control valve 32, 33 is an electrically op- 
erated solenoid valve and which is movable between a 
first or "at rest" position in which passage of fluid is pre- 
vented in one direction of the valve 32 and in both di- 
rections in the valve 33 and a second position in which 
passage of fluid is permitted. Both control valves 32, 33 
are normally spring biased by a spring means 36 to the 
position in which flow of fluid is prevented as illustrated 
in Figure 2 and Figure 3. 
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[0020] A line 38, comprising a rigid pipe 38a and a 
flexible line 38b, connects the first chamber 25 of the 
ram 20 to a first port 40a of a selection valve 40 via a 
hose burst check valve 39. The first control valve 32 is 

5 connected by a line 37, comprising a rigid pipe, to the 
line 38 between ram chamber 25 and the hose burst 
check valve 39. The hose burst check valve 39 is a pilot 
valve that is normally maintained closed in the direction 
to prevent flow of fluid under pressure from the chamber 

10 25 to the valve 40 but it may be opened by supply of 
pilot pressure on line 41, comprising a rigid pipe, from 
a line 42, comprising a rigid pipe 42a and flexible hoses 
42b which extends between a second port 40b of the 
selection valve 40 and the chamber 26 of the ram 20. 

15 The line 42 is connected by a line 43 to the second con- 
trol valve 33. 

[0021] In use, as best shown in Figure 2, during nor- 
mal operation, when it is desired to lift the arm, fluid un- 
der pressure is fed from the first port 40a of the selection 

zo valve 40 along the line 38 through the one-way check 
valve within the hose burst check valve 39. As boom 
suspension has not been selected there is no electrical 
supply to valves 32 and 33 and they remain in the nor- 
mally closed position. As the telescopic boom 16 is 

25 raised, by the supply of fluid to the chamber 25, fluid 
under lower pressure is fed from the chamber 26 along 
line 42 into a port 40b of the selection valve 40. The 
valve 33, of course, being, like the valve 32, maintained 
in the position shown in Figure 2 to prevent flow of fluid 

30 therethrough by virtue of no electrical supply being sup- 
plied to the solenoid thereof. 

[0022] Referring now to Figure 3, when it is desired to 
lower the loader arm assembly the valve 40 is actuated 
to feed fluid under pressure through port 40b along line 
35 42 into the chamber 26 and thus fluid under lower pres- 
sure is fed from chamber 25 along line 38 through hose 
burst check valve 39 which is maintained in an open po- 
sition by virtue of supply of pilot pressure on line 41 
which extends from line 42. 

[0023] Referring now to Figure 4, when it is desired to 
operate the ride improvement means i.e. boom suspen- 
sion means the system is activated by operation of a 
suitable electric control so that electrical supply is pro- 
vided to the valves 32, 33 to move them from the posi- 
es tlons shown Figures 2 and 3 to the positions shown In 
Figures 4 to 6 in which passage of hydraulic fluid is per- 
mitted. 

[0024] In this position fluid can flow both to the accu- 
mulator 30 and also to the reservoir 35 in accordance 

so with the external forces imposed on the piston 27 to dis- 
place fluid to or from chambers 25, 26. Such a condition 
is shown in Figure 4. As a result the loader arm is sup- 
ported by the action of the accumulator on the hydraulic 
fluid and it is, in effect, sprung. 

55 [0025] Referring now to Figure 5, when it is desired to 
raise the loader arm assembly whilst the ride improve- 
ment means is engaged, the valve 40 is actuated to feed 
fluid from port 40a under pressure along line 38 into the 
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chamber 25 whilst fluid from the chamber 26 passes 
along the line 42 back to the valve 40. At the same time 
the suspension of the arm assembly is suspended by 
the accumulator 30 as described hereinbefore in con- 
nection with the Figure 4. s 
[0026] Referring now to Figure 6, when it is desired to 
lower the boom whilst the ride improvement means is 
engaged, the actuation of the valve 40 to raise pressure 
at port 40b, by virtue of switch 44, has the effect of col- 
lapsing the electrical signal to valve 33 which becomes 10 
closed and so allows pressure to be raised in line 42 
which feeds fluid under pressure to chamber 26, whilst 
fluid in chamber 25 is fed via line 38 through the hose 
burst check valve 39 to the port 40a of the valve 40. The 
hose burst check valve 39 is maintained open by pilot is 
pressure fluid on line 41 which extends from line 42. 
[0027] Whilst in this example the accumulator 30, 
valves 32, 33 and check valve 39 are all disposed on 
the cylinder 21 , if desired one or more of these compo- 
nents may be positioned as desired and made of mate- 20 
rial as desired where permitted by local regulations. 
[0028] In the present specification "comprise" means 
"includes or consists of" and "comprising" means "in- 
cluding or consisting of". 

[0029] The features disclosed in the foregoing de- 25 
scription, or the following claims, or the accompanying 
drawings, expressed in their specific forms or in terms 
of a means for performing the disclosed function, or a 
method or process for attaining the disclosed result, as 
appropriate, may, separately, or in any combination of 30 
such features, be utilised for realising the invention in 
diverse forms thereof. 



Claims 35 

1 . An hydraulic system for a wheeled loader having a 
loader arm assembly which carries a working im- 
plement and which is connected to the body and 
which is movable between raised and lowered po- 40 
sitions by means of a hydraulic ram means and in 
which a hydraulic accumulator is connected to the 
hydraulic ram means wherein the loader arm as- 
sembly is connected at, or adjacent to, the rear end 
thereof to the body at, or adjacent to, the rear end 45 
thereof so that the loader arm assembly extends 
forwardly whereby, in a lowered position of the load- 
er arm assembly, the working implement is dis- 
posed in front of the body wherein each chamber of 
the hydraulic ram means is connected to a selection so 
valve means adapted to feed fluid under pressure 
to one chamber of the ram means and to receive 
fluid at a lower pressure from the other chamber of 
the ram means in order to raise the loader arm as- 
sembly or to feed fluid under pressure to said other 55 
chamber of the ram means and receive fluid at a 
lower pressure from said one chamber of the ram 
means to lower the loader arm assembly, first and 
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second control valves each of which is movable be- 
tween a first position in which passage of hydraulic 
fluid therethrough is prevented in one or both direc- 
tions respectively to a second position in which pas- 
sage of hydraulic fluid therethrough is permitted, 
said first control valve means being connected be- 
tween said first chamber and said accumulator and 
said second valve means being connected between 
said second chamber and a low pressure region 
and there being a check valve connected between 
the first chamber and the selection valve means 
such that the check valve is normally closed to pre- 
vent fluid under pressure passing from said first 
chamber to the selection valve means and having 
hydraulic fluid responsive means to open said 
check valve and there being means to connect said 
hydraulic fluid pressure means to said second 
chamber so as to open the check valve. 

2. A system according to Claim 1 wherein the selec- 
tion valve is manually operable, 

3. A system according to any one of the preceding 
claims wherein the control valves are electrically 
operated solenoid valves to which current is sup- 
plied by a manually operable switch means to cause 
operation of said ride improvement means when 
said valves are positioned to permit passage of hy- 
draulic fluid. 

4. A system according to Claim 2 or Claim 3 wherein 
the selection valve is provided with a switch means 
to sense the position of the selection valve to close 
said second control valve when the boom is lowered 
and said control valves are open. 

5. A system according to any one of the preceding 
claims wherein the accumulator and the control 
valves and the check valve are mounted directly on 
the ram. 

6. A system according to any one of the preceding 
claims wherein at least one of said accumulator, so- 
lenoid valves and check valves and connecting 
pipes are made in metal. 
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(57) An hydraulic system for a wheeled loader com- 
prising a loader arm assembly (1 6) which carries a work- 
ing implement (18) and which is connected to the body 
(10) and which Is movable between raised and lowered 
positions by means of a hydraulic ram (20) means and 
in which a hydraulic accumulator (30) is connected to 
the hydraulic ram means wherein the loader arm assem- 
bly (1 6) is connected at, or adjacent to, the rear end (1 5) 
thereof to the body (10) at, or adjacent to, the rear end 
thereof so that the loader arm assembly extends for- 
wardly whereby, in a lowered position of the loader arm 
assembly, the working implement (1 8) is disposed in 
front of the body wherein each chamber (25,26) of the 
hydraulic ram means (20) is connected to a selection 
valve means (40) adapted to feed fluid under pressure 
to one chamber of the ram means and to receive fluid 
at a lower pressure from the other chamber of the ram 
means in order to raise the loader arm assembly or to 
feed fluid under pressure to said other chamber of the 



ram means and receive fluid at a lower pressure from 
said one chamber of the ram means to lower the loader 
arm assembly, first (32) and second (33) control valves 
each of which is movable between a first position in 
which passage of hydraulic fluid therethrough is pre- 
vented in one or both directions respectively to a second 
position in which passage of hydraulic fluid therethrough 
is permitted, said first control valve (32) means being 
connected between said first chamber (25) and said ac- 
cumulator (30) and said second valve means (33) being 
connected between said second chamber (26) and a 
low pressure region (35) and there being a check valve 
(39) connected between the first chamber (25) and the 
selection valve means (40) such that the check valve 
(39) is normally closed to prevent fluid under pressure 
passing from said first chamber (25) to the selection 
valve means (40) and having hydraulic fluid responsive 
means (41) to open said check valve and there being 
means to connect said hydraulic fluid pressure means 
to said second chamber so as to open the check valve. 
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